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Title of nhe invention: DATA TRANSFER METHOD, APPARATUS, 
AND RECORDTlNG MEDIUM FOR USE IN HIERARCHICAL SYSTEM 



Background ofXthe Invention 

The preaent invention relates generally to a data 
transfer methodX a data transfer apparatus, and data 
recording inedium\for use in hierarchical systems 

Referring t\> FIG. 1, there is shown a system in 
which a managed syi^tem returns static information (namely, 
unique information naving little change in result) to a 
requirement by a manager system for information acquisition, 
To be more specific, \an information acquisition requirement 
by a manager system (ioi) is sent to a managed system (106) 
through submanager syspems (102 through 105) in a relay 
manner . 

Likewise, a respcinse result to the information 
acquisition requirement as also returned to the manager 
system through the submanager systems in a relay manner, 
At this time, an inf ormat!|.on acquisition requirement and 
its response result are no\t transferred over different 
routes . 

Referring to FIG. 2, ^ach of the submanager systems 
(202 through 205) is composea of a manager capability and a 
subman ager capability and may \issue an information 
acquisition requirement like th^ manager system, performing 
the same information acquisition Nrequirement operation as 
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with the case of the manager system. One example of a 
system having the above-mentioned characteristics is a 
system in a hierarchical configuration for acquiring the 
property information on a submanager system from a manager 
system as shown in FIG. 3. 

Summary of the invention 

If a manager system and submanager systems issue a 
same information acquisition requirement to a managed 
system, the same information acquisition requirement and 
its reply result flow on a route multiple times, causing 
redundancy (in the portions in which the arrows of 
information acquisition requirement and its replay result 
overlap as shown in FIG. 1) and sometimes overloading the 
network . 

In order to solve the above-mentioned problems, the 
present invention executes the following means. If an 
information acquisition requirement is made from the 
manager system to a managed system, it is determined in the 
submanager systems on the routes to that managed system 
whether or not to issue a same information acquisition 
requirement . 

If the same information acquisition requirement is 
to be issued, it is recognized in advance in the submanager 
systems. When the information acquisition requirement was 
received by the managed system and it has returned a 



response result, the submanager systems acquire the 
response result if it is necessary, and pass the response 
result to the manager system. 

This configuration can prevent same data from 
flowing over a route in a duplicated, redundant manner. In 
addition, by having each submanager system store in advance 
the response results for particular information acquisition 
requirements, the submanager system can pass the stored 
response result to a particular information acquisition 
requirement to the manager system or a submanager system in 
an upper layer that issued the requirement. Consequently, 
this configuration reduces the data traffic on the route 
from that submanager system to the managed system. 

Brief description of the drawings 

These and other objects of the invention will be 
seen by reference to the description, taken in connection 
with the accompanying drawing, in which: 

FIG. 1 is a diagram illustrating the configuration 
of a system to which the present invention is applicable 
and the flows of data transfer; 

FIG. 2 is a diagram illustrating the configuration 
of a system to which the present invention is applicable; 

FIG. 3 is a diagram illustrating one example of a 
system configuration for managing property information in a 
mul ti - layer system; 



- 4 - 

FIG. 4 is a diagram illustrating a state in which 
each of the manager system and submanager systems has 
items ; 

FIG. 5 is a diagram illustrating a method of merging 
items in each of the manager system and submanager systems; 

FIG. 6 is a diagram illustrating a method of 
updating property information in each of the manager system 
and submanager systems; 

FIG. 7 is a diagram illustrating the structure of a 
DB having attributes; 

FIG. 8 is a diagram illustrating the configuration 
of a program in the manager system; 

FIG. 9 is a diagram illustrating one example of the 
item edit screen in the manager system; 

FIG. 10 is a flowchart indicative of item editing; 

FIG. 11 is a flowchart continued from the flowchart 
of FIG. 10; 

FIG. 12 is a diagram illustrating the initial state 
of items of each of the manager system and submanager 
systems; 

FIG. 13 is a diagram illustrating a state in which 
items are initialized; 

FIG. 14 is a diagram illustrating a state in which 
items are merged; 

FIG. 15 is a flowchart indicative of the merge 
processing; 
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FIG. 16 is a diagram illustrating a state in which 
property information is updated; 

FIG. 17 is a flowchart indicative of the update 
processing; 

FIG. 18 is a diagram illustrating a state in which 
items are initialized; 

FIG. 19 is a diagram illustrating a state in which 
items are merged; 

FIGS. 20 and 21 are flowcharts indicative of the 



iO merge processing; 

Q FIG. 22 is a diagram illustrating a state in which 

hQ items are initialized; 

□ FIG. 23 is a diagram illustrating a state in which 

flj items are merged; 

3=^ FIG. 24 is a flowchart indicative of the merge 

processing; 

FIG. 25 is a diagram illustrating a state in which 
property information is updated; 

FIG. 26 is a flowchart indicative of the update 
processing ; 

FIG. 27 is a diagram illustrating a state in which 
items are initialized; 

FIG. 28 is a diagram illustrating a state in which 
items are merged; and 

FIG. 29 is a diagram illustrating a state in which 
property information is updated. 
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Detailed description of preferred embodiments 

This invention will be described in further detail 
by way of example with reference to the accompanying 
drawings. For embodiments of the invention, systems are 
used for example for managing the property information of 
managed systems in a multilayer network environment as 
shown in FIG. 3 (although not shown in FIG. 3, business 
hubs such as business offices, branches, and sales offices 
and the departments in each of these hubs also have 
multiple submanager systems and managed systems) . It is 
assumed here that the submanager systems in the multilayer 
network environment be subordinate to the manager system 
and the submanager systems in every layers does not depend 
on the information about the other submanager systems in 
that layer. The following outlines the flow of processing. 

Now, referring to FIG. 4, the items of information 
required by the manager system and the submanager systems 
in every layers are defined. Next, as shown in FIG. 5, the 
manager system issues an information acquisition 
requirement, and by repeating the merging of the items of 
required information and downloading item files in the 
submanager systems, the manager system requires information 
from the managed system. 

Referring to FIG. 6, a file containing the result of 
property information inputted in the managed system is 
uploaded into the manager system through the submanager 



systems. In the course of this uploading, each submanager 
system updates the information with respect to the items 
defined by itself and uploads the other items to the upper 
submanager system. 

It should be noted that the embodiments are property 
information managing systems as described above, but the 
present invention is also applicable to systems that handle 
other kinds of information to be required for acquisition. 

Embodiment 1: 

Referring to FIG. 8, there is shown a block diagram 
of the program in each submanager system. The submanager 
system comprises a main manager program (802), a merge 
processing block (hereafter referred to as merge-process) 
(805) that receives an item file composed of item groups 
downloaded from the upper- layer manager system and merges 
the received items, an update processing block (hereafter 
referred to as update -process) (804) that receives a result 
file composed of the items and property information from 
the lower- layer system (the lower- layer manager system or 
the managed system) and updates the property information, 
an edit processing block (hereafter referred to as edit- 
process) (803) that edits items managed in its own system, 
a user terminal (801) on which information display and 
operation are executed, and a DB (Database) (806) storing 
the items and property information. The structure of the 
DB is as shown in FIG. 7 in which each item has an 



attribute field. 

To this attribute field, one of three statuses is 
set: "0" an item managed by the system in a current layer 
(hereafter also referred to as "this system") indicative 
that the item is managed in the layer of this current 
system; "1" an item managed by upper system indicative that 
the item is managed by the upper system; and "2" a common 
item indicative that this item is common to this system and 
the upper system. Basically, the submanager system in each 
layer can be realized by the similar configuration to that 
of the submanager systems in the other layers. However, 
the program of the manager system at the top of the 
multilayer environment has no merge-process . 

All the processing operations mentioned above can be 
executed in concurrently. In the concurrent processing, 
there is a time in which DB update -processes overlap. It 
is assumed that this portion of overlapped time is 
exclusively controlled in advance (this, however, is 
omitted from the description of the processing flow below) . 

First, edit-process is described. In edit -process , 
the contents of the DB of this system are displayed and 
edited. For displaying the property information stored in 
the DB, only the items other than those managed by the 
upper system are displayed. 

The output of edit-process can also be directed to a 
file or a printer in a free form in addition to the display 



device of the user terminal. In edit -process , addition and 
deletion of items and attribute change of items can be 
performed. FIG. 9 shows one example of the edit screen. 
FIGS. 10 and 11 show flowcharts indicative of the edit 
operation. A list of items and their attributes are 
displayed on the display device of the user terminal (S301) 
and the system wait for an input operation by the user 
(S302) . 

When the edit operation has been completed and the 
end thereof is instructed by the user (S303) , this system 
extracts the items from the DB of this system and downloads 
the item file containing the extracted items to the lower 
submanager system or the managed system directed connected 
to this system (3304), upon which the editing is ended. If 
no editing has been performed, the file downloading is not 
performed. If the addition of an item is instructed (S305) , 
this system adds the specified item to its DB, specifies 
the attribute of the added item as the item managed by this 
system ("0") (S306), and waits for another operation to be 
inputted by the user (S302) . If the deletion of an item is 
instructed (8307) , this system deletes the specified item 
from its DB directly provided that the attribute of the 
item to be deleted is the item managed by this system ("0") 
(the property information is also deleted if it is set for 
the item) (S309) . If the attribute is the item managed by 
upper system ("1"), this system outputs an error message 



(S311) . If the attribute is the common item ("2"), this 
system changes the attributes to the item managed by upper 
system ("1") (S310) , 

When the above-mentioned processing has been 
completed, this system waits for an operation to be 
inputted by the user (S302) . If the change of an item 
attribute is instructed (S312), the attribute of that item 
is changed from the item managed by upper system ("1") to 
the common item ("2"), or if the instruction is vice verse, 
the attribute of that item is changed {S314) from the 
common item ("2") to the item managed by upper system ("1"), 
outputs error message (S315) and waits for operation to be 
inputted by the user. 

Where other instruction other than those stated 
above, this system outputs error message (3316) and waits 
for operation to be inputted by the user (S302) . It is 
practicable to determine particular button operations that 
will cause an error and deactivate the buttons concerned in 
advance to prevent the user from operating them. 

The following describes merge -process with reference 
to the transition diagrams shown in FIGS. 12 through 14 and 
the flowchart shown in FIG. 15. It is assumed that merge - 
process is performed in a lower manager system shown in the 
transition diagrams. In the initial state, this manager 
system is waiting for the downloading of data from the 
upper manager system or the manager system (SOOl) . At this 
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moment, the items in the DBs of the upper and lower manager 
systems are as shown in FIG. 12. 

It should be noted that, for the convenience of 
description, the items from the upper manager system have 
already been prepared in the lower manager system (items A 
through C and F) . 

First, when an item file has been downloaded from 
the upper manager system, this lower manager system deletes 
all items having the attribute of the item managed by upper 
system ("1") (S002). Next, this system changes the common 
item ("0") to the item managed by this system ("0") (S003). 
The states of the items in the DBs of the upper and lower 
manager systems are shown in FIG. 13. 

Then, this lower manager system opens the downloaded 
item file (1304) and reads the items (S004) . When all 
items have been read from the item file (S005) , this system 
prepares an item file containing the extracted item data 
from its own DB and downloads the prepared item file to the 
directly connected submanager system or managed system 
(S008) in lower layer and waits for another downloading 
operation (S008 to SOOl) . 

This submanager system reads the items one by one in 
the item file (1304) and checks its own DB for any same 
item (S006). If the same item is found, this system 
updates its DB by changing the attribute of the same item 
to the common item ("2") and starts reading the next items 



(S009 to S004) . If there is no same item, this system adds 
the read items to its DB and sets the attribute of the read 
item to the item managed by upper system ("1") and starts 
reading the next items {S007 to S004) . 

FIG. 14 shows one example of the DB update operation 
performed in accordance with the flowchart of merge -process . 
As shown, item A, item B, and item C are downloaded to this 
system (lower manager system) from its upper manager system 
to be merged with item C, item D, and item E held in this 
system, the result of merge -process being displayed in the 
after- change table. Then, item C through item B are 
downloaded to the system in further lower layer connected 
to this system. 

The following describes update -process with 
reference to the transition diagrams shown in FIGS. 14 and 
16 and the flowchart shown in FIG. 17. In the initial 
state, this system is waiting for the uploading of a result 
file from its lower-layer system (SlOl) . The state of the 
items of the DB of this system is as shown in the after- 
change table shown in FIG. 14. 

First, this system opens the uploaded result file 1 
(1606) and reads the items and property information 
contained in the file (S102) . Next, this system searches 
its DB for the read item. If the attribute of the detected 
item is the item managed by upper system ("1") (S104) , then 
this system writes the item and the property information in 
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the result file 1 to a result file 2 (1605) to upload it to 
the upper manager system (S105) and starts reading next 
item and property information (S102) . If the attribute of 
the detected item is other than the item managed by upper 
system ("1") (8104), this system updates the property 
information of the item concerned in the DB of this system 
(S107) . 

If the attribute of the detected item is the common 
item ("2") (S108), this system writes the item and property 
information in the result file 1 (1606) to the result file 
2 (1605) to upload it to its upper manager system and 
starts reading next item and property information (3102). 
When this system has read all items and property 
information, it uploads the prepared result file 2 (1605) 
to the upper manager system (S106) and then waits again for 
the uploading of the result file 1 (1606) from the lower- 
layer system (SlOl) . 

At this moment, the state of the DB is as shown in 
FIG. 16. FIG. 16 shows that the property information about 
item C, item D, and item E of the result file 1 (1606) are 
reflected on the DB, and item A, item B, and item C have 
been uploaded to the upper system. 

Because the attribute of item C is the common item, 
it is reflected (updated) on the DB and uploaded to the 
upper system, thereby preventing the duplication of item C 
from being occurred. Thus, the above-mentioned method 
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prevents data of any same item between the manager system 
and the managed system from being transferred in a 
duplicated manner, thereby enhancing the efficiency of the 
data transfer. 

Embodiment 2 : 

The processing to be performed is generally in the 
same manner as that of the embodiment 1, except for the 
implementation method and merge-process . Therefore, the 
following describes mainly Merger - Process with reference to 
the state transition diagrams shown in FIGS. 18 and 19 and 
the flowchart shown in FIG. 20. The other processing will 
be described only in the portions different from those of 
the embodiment 1. Now, referring to FIG. 18, this system 
attaches an operation flag to each item to be downloaded. 
To this operation flag indicating operation status, either 
"A" indicative of addition or "D" indicative of deletion is 
set (1805) . 

The upper manager system stores the information 
edited in edit-process of items (processing for storing 
operation history is added behind each operation processing 
described in the flowcharts shown in FIGS. 10 and 11) and 
adds the operation flag to each item in the item file 
(1805) to be downloaded upon completion of edit-process 
(only the items manipulated in S304 of FIG. 10 are 
extracted and item adding processing is performed for the 
item preparing processing) . 
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As shown in FIG. 18, if items are added, "A" is 
attached to item D and item X to be added and "D" is 
attached to item A to be deleted. First, referring to FIG. 
20, when the item file is downloaded from the upper manager 
system in download- waiting state (S201) , this system reads 
the operation flag and its item (S202) . If the operation 
flag is deletion ("D") and the attribute of this item is 
the item managed by upper system ("1"), this system deletes 
the item from the DB and reads a next item (S204, S205, 

5208, A) . 

If the operation flag is deletion ("D") and the 
attribute is the common item ("2"), this system changes the 
attribute from the common item to the item managed by this 
system ("0") and reads a next item (step S204, S205, S206, 

5209, A) . If the operation flag is addition ("A") and 
there is no item, this system adds an item to the DB, sets 
the attributes of this item to the item managed by upper 
system ("1"), and reads a next item (S204, S210, S212, A). 

If the operation flag is addition ("A") and the 
attribute of the item existing in this system is the item 
managed by this system ("0"), this system sets the 
attribute of this item to the common item ("2") and reads a 
next item (S204, S210, S211, S213, A). Then, for the other 
combinations of statuses than those mentioned above, this 
system does nothing but reading a next item (A) . 

Having read all items, this system downloads the 
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item file that was received from the upper manager system 
to all the submanager systems and managed systems in the 
lower layer connected thereto without change (S2 07) and 
waits for the downloading of another item file from the 
upper manager system (S207 to C) . 

This series of processing operations results in a 
table whose status shown in FIG. 19. FIG. 19 shows that 
item A deleted by the upper manager system and item D and 
item X added by the upper manager system are downloaded, 
the downloaded items are merged with the items held in the 
lower manager system, item D is newly added as the item 
managed by upper system, and the attribute of item X is 
changed to the common item. 

Thus, the second embodiment prevents a same item 
from being transferred in a duplicated manner and requires 
only a constant size of the item file to be downloaded 
which is a difference equivalent to the change made to the 
file. 

Embodiment 3 : 

In the embodiment 1 and the embodiment 2, the same 
items are managed by use of attribute information in each 
manager system. In the embodiment 3, each manager system 
has only the items that are managed by this system (on its 
own) only and has no attribute information, and each of the 
managed systems holds a requirement system (the program 
configuration for the embodiment 3 is the same as that of 



the embodiment 1) . 

First, merge-process will be described with 
reference to the flowchart shown in FIG. 24 and the status 
transition diagrams shown in FIGS. 22 and 23. It is 
assumed that the following description is made with 
reference to the lower manager system shown in these 
transition diagrams. In the initial state, this system is 
waiting for the downloading from the upper manager system 
or the manager system (S401) . 

The states of the items in the DB of each manager 
system are as shown in FIG. 22. For the system names, 
"SYSTEM" is set to the upper manager system and "SITE" to 
this lower manager system. The upper system holds items A, 
B, and C and this system holds items C, D, and E. 

Each item file to be downloaded is composed of items 
and manager system names for managing these items as shown 
in FIG. 23. When an item file 1 (2305) has been downloaded 
from the upper manager system to this system in the 
download-waiting state (S401) , this system reads an item 
and its manager system name from the downloaded file (S402) 

If the read item is found also in the items managed 
by this system (S404) , this system adds the name of this 
system as a manager system to the duplicating name and its 
manager system name and writes the result to an item file 2 
(2307) to be downloaded to the lower-layer system (S408) . 
If no duplicating item is found, this system writes the 
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items and their manager system names to the item file 2 
(2307) without change, to be downloaded to the lower- layer 
system (S405) . Having read all items (S403), this system 
extracts the items managed by this system that are not 
duplicating, adds the name of this system to each of these 
items as the manager system name, writes these items to the 
item file 2 (2307) to be downloaded to the lower- layer 
system (S406) , downloads the prepared item file 2 (2307) to 
the lower-layer system (S407) , and waits for the 
downloading of the item file 1 (2305) from the upper 
manager system (S401) . 

FIG. 23 shows the downloading of the item files. 
Because item C is duplicated in both the upper manger 
system (SYSTEM) and the lower manager system (SITE) , system 
names "SYSTEM" and "SITE" are set as manager system names. 
Each managed system holds the item file in the form of an 
item file to be downloaded (in other words, the managed 
system holds the information about which item is to be 
returned to which manager system) . 

When property information has been inputted at the 
managed system, a result file is prepared in combinations 
of item, property information, and manager system name. 
The prepared result file is uploaded to the upper system of 
the managed system. The following describes update -process 
with reference to the flowchart shown in FIG. 26 and the 
status transition diagram shown in FIG. 25. 



In the initial state, this system (SITE) is waiting 
for the uploading of a result file 1 (2505) (SSOl) from the 
system immediately below. VHien the result file 1 (2505) 
has been uploaded, this system opens it and reads the items, 
property information, and manager system names for one 
entry (S502) . 

If the name of this system is included in the 
manager system names of that entry (S504), this system 
updates the property information in its DB (S507), deleting 
the name of this system from the manager system names 
(S508). If another system name exists in the manager 
system names (S509), this system writes the entry with the 
name of this system removed to a result file 2 (2507) to be 
uploaded as a result file to its upper manager system 
(S505) . 

If the name of this system is not included in the 
read entry from the beginning, this system does not update 
the entry and writes the entry as it is to the result file 
2 (2507) (8505). Upon reading all entries (S503), this 
system uploads the prepared result file 2 (2507) to its 
upper manager system (3506) arid waits again until the 
result file 1 (2505) is uploaded from its lower-layer 
system (S501 ) . 

FIG. 25 shows the flow of the result files, in which 
property items A, B, C, D, and E are uploaded as a result 
from its lower-layer system and this system (SITE) updates 



its DB with respect to items C, D, and E, uploading the 
result file containing items A, B, and C to its upper 
manager system (SYSTEM) . 

Because item C is common to this system and its 
upper system, this system updates its DB and uploads the 
result file, thereby preventing the duplication of item C 
from occurring. It should be noted that edit-process is 
executed only to edit the items of this system and 
therefore no special processing is executed. For this 
reason, the description of edit-process is skipped. 

Thus, the embodiment 3 prevents the duplicated 
transfer of items common to the manager system and the 
managed system to realize efficient data transmission in a 
method different from those of the embodiments 1 and 2. 

Embodiment 4 : 

This embodiment, in addition to the capabilities of 
embodiment 1, provides a capability of allowing each 
submanager system to define in advance default items and 
their property information. The following describes this 
method with reference to FIGS. 27 through 29. 

FIG- 27 shows the initial states of the manager 
system and submanager systems in which the manager system 
of the head office prepares items "business office code", 
"department code", "name", "extension number", the 
submanager system of the business office defines "business 
office code" and the submanager system of the department 



defines "department code" as defaults. Addition and 
deletion of default items can be executed as a part of 
edit-process . 

FIG. 28 shows a processing flow in which an item 
file is downloaded to each system. An item file (2805) is 
downloaded from the manager system of the head office to 
the submanager system of the business office. The 
submanager system of the business office compares the item 
names in the item file with the default item names. If a 
matching name is found, the submanager system stores the 
matching item and its property information into the default 
DB . Then, the submanager system of the business office 
downloads an item file (2808) of "department code," "name", 
and "extension number" with "business office code" removed 
therefrom to the submanager system of the department. The 
submanager system of the department processes "department 
code" in the same manner and downloads an item file (2811) 
composed of "name" and "extension number" and sets property 
information for that item. It should be noted that the 
items and their property information stored in the default 
DB are deleted when new items are downloaded from the upper 
manager system. 

FIG. 29 shows the processing flow in which result 
files are uploaded. When property information is inputted 
in the managed system, the managed system uploads a result 
file to the submanager system of the department. The 



submanager system of the department adds the item and 
property information in the default DB to the result file 
and uploads it to the submanager system of the business 
office. The submanager system of the business office 
carries out the same processing as described above, 
uploading the result file to the manager system of the head 
office, the result file storing the property information of 
all items. The current embodiment can be actually 
implemented by adding particular processing to the 
processing flow of embodiment 1. 

First, in merge - process , this system adds processing 
in which the contents of the default DB are all deleted 
upon downloading of an item file (this processing is added 
under S003 of FIG. 15) . This system checks the downloaded 
items for an default item. After entering property 
information of the same time as the default item into the 
default DB. This system adds processing in which no file 
is downloaded to the lower- layer system (this processing is 
added under S005 of FIG. 15) . Then, when the information 
is uploaded in update -process , this system adds processing 
in which the items and their default values are 
additionally written to the result file to be uploaded to 
the upper manager system (this processing is added so that 
it is executed when the file has all been read in S103 of 
FIG. 17). Thus, embodiment 4 can reduce the amount of data 
transfer by the items defined by default. 



Embodiment 5 : 

In embodiment 5, this system determines in the 
method of embodiment 4 whether there is any default item in 
the items downloaded by the submanager system to this 
system. If a default item is found, this system enters the 
property information of the same item into the default DB . 
Then, if there is no more item to be downloaded to the 
manager system or the managed system in lower layer (if 
this system has set the default items for all items), this 
system extracts the items and property information from the 
default DB, prepares a result file, and uploads it to the 
upper manager system. 

In the actual implementation method, embodiment 5 
can be realized by adding particular processing to the flow 
of embodiment 1 on which the capabilities of embodiment 4 
are implemented. In merge -process , this system determines 
whether there is any item file which is downloaded to the 
lower- layer manager system or the managed system. If such 
an item file is found, this system downloads it. If no 
such item file is found, this system adds processing in 
which all contents of the default DB are extracted, a 
result file is prepared to be uploaded to the upper manager 
system, and uploads the prepared result file to the upper 
system (this processing is added under S008 of FIG. 15) . 

The method of embodiment 5 can prevent the data 
transfer from the submanager system which has completed the 
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input of property information Jby items defined by default 
to the managed system. 

In addition, this me^thod enhances the efficiency of 
data transfer over one route of network in a hierarchical 
network environment, wlxach in turn realizing the efficient 
data transfer over th^ entire network. 

While the preirerred embodiments of the present 
invention have been described using specific terms, such 
description is for illustrative purposes only, and it is to 
be understood thrat changes and variations may be made 
without departing from the spirit or scope of the appended 
claims . 
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